Recently, monoclonal antibodies have been used for the treatment of various severe diseases, such as rheumatoid arthritis, ankylosing spondylitis, multiple sclerosis, cancer infections among others. They have immunomodulatory effects, are prepared against specific cytokines, inhibit specific enzymes or signaling molecules. Today, more than 60 monoclonal antibodies have been approved for clinical therapeutic use. 1 Monoclonal antibodies are generally well tolerated, but those that suppress the immune system may reactivate latent infections, such as tuberculosis or hepatitis B. 1 In pulmonary diseases, monoclonal antibodies have been tested primarily in asthma with significant results. 2 The anti-IgE and the anti-interleukin-5 (IL-5) antibodies are now part of the regular treatment of severe asthma. 3 The anti-IL-5 antibodies had been shown to be very effective in severe eosinophilic asthma. 2 These findings led to the hypothesis that these antibodies could be also effective in the sub-group of COPD patients with high eosinophilic counts in the blood. Thereafter, two monoclonal antibodies (Mepolizumab, Benralizumab), both against IL-5 have been tested in eosinophilic COPD patients.
In 2017 Pavord et al. performed two randomized, placebo-controlled, double-blind, parallel-group trials of Mepolizumab (METREY and METREO). 4 One hundred mg in METREX and 100 or 300mg in METREO of Mepolizumab were given to an eosinophilic phenotype of COPD patients (>150 per cubic millimeter). The primary end point in both trials was the annual rate of moderate or severe exacerbations. It was concluded that Mepolizumab at a dose of 100 mg was associated with lower annual rate of exacerbations than placebo. In addition it was shown that the greatest effect was found among patients with higher blood eosinophilic counts. 4 In 2019 Fernadez Romero et al. 5 reviewed the literature of the clinical efficacy, safety and side effects of Mepolizumab in the management of eosinophilic COPD patients and concluded that out of the three trials only one study showed significant effect on the annual rate of exacerbations. 5 In addition, Condreay et al. 6 analysed in more detail the results of the METREX and METREO studies in order to identify genetic variants associated with the efficacy of Mepolizumab. This post-hoc analysis failed to identify genetic effects on Mepolizumab-treatment response. 6 More recently, the results of another monoclonal antibody, Benralizumab, for the prevention of COPD exacerbations were published. 7 Benralizumab, an IL-5 receptor alpha-directed monoclonal antibody was tested in two trials (GALATHEA and TERRANOVA) in patients with eosinophilic COPD (>220 per cubic millimeter). Various doses of benralizumab were used vs placebo with primary end point the annual exacerbations. The study showed that at 56 weeks, none of the COPD exacerbation rate for any dose reached significance vs placebo. 7 Basing the treatment on the number of eosinophils in the blood could be the wrong hypothesis, since there is no strong evidence that they reflect the number and the function of the eosinophils in the lung tissue. Tumor necrosis factor (TNF) inhibitors were shown to be effective in a small subgroup of severe asthma patients but were ineffective in COPD, although they showed same effect among patients with COPD and rheumatoid arthritis. 8 It is obvious that there are very few studies of monoclonal antibodies in COPD with controversial results for anti IL-5 or TNF-alpha and this may be because the pathogenesis of COPD at the cellular and molecular level is extremely complex. 9 A large number of phenotypic pathways, involving the immune system, with even larger number of endotypes have been identified as playing a role in COPD. Thus, a single monoclonal antibody cannot be effective on all pathways and this may reflect that there is no dominant role for any single cytokine or chemokine in COPD. 10 Better understanding of the pathogenesis of COPD at the cellular, molecular, genetic and immune levels may lead to more targeted use of monoclonal antibodies in restricted groups of patients with COPD with specific endotypes. Although, monoclonal antibodies could be the future of personalized treatment in COPD, there is a long way to go before they became part of everyday practice in COPD. 
